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Summary

With a growing population in the Geraldton area, there is a demand for
rural and coastal subdivision to provide for rural residential development
and intensification of agricultural activities. Future land use planning for
land use change and management of land to overcome existing land
degradation problems should be based on land capability.
This study provides a semi-detailed (1:50,000) soil and landform
inventory for the immediate zone around Geraldton, south from
Coronation Beach to Cape Burney along the coast, 13.7 km inland in the
north and 7.6 km inland in the south.
Eight land systems were identified in the land resource survey. These
systems were divided into map units on the basis of features such as
landform, soil type and drainage.
Each of the map units were assessed for their land capability according
to the Western Australian Department of Agriculture'S five class
classification system.
Land qualities important for each of the following five land uses were
identified; housing and road construction, on-site effluent disposal, small

scale agricultural activities, hobby farm water supply and market
gardening.
Because of the limitations imposed by the mapping scale, the capability
assessment results should be used primarily for regional land use
planning. For more detailed applications, on-site inspection is recommended to determine whether land use limitations, indicated as being
present, are of the magnitude described by the capability rating.
The information presented should be used for research and extension
purposes, and used to promote the awareness of the variability of soils
and the different management strategies required on different soils.
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Introduction

In late 1987, the State Planning
Commission reviewed the 1976
Geraldton Regional Planning
Study to determine the planning
issues in the area. This review
identified a need to assess the
existing and potential value of
rural activities which required
identifying land resources.
The Western Australian Department of Agriculture did a land
capability assessment study to assist the Commission and local authorities in making land use decisions. This resulted in semidetailed (1 :50,000) soil and landform mapping lor the immediate
zone around the Geraldton townsite, and land capability assessment
for various land uses associated
with rural-residential zoning is

being done. This study is part of a
regional National Soil Conservation Program funded project to
map the soil resources of the GeraId ton area.
The only published soils
information for the Geraldton area
before this project was the Atlas of
AIIstmliall Soils (Northcote et af.
1967) which is at a scale of
1:2,000,000. The aim of this project
was to provide land resource data

and land capability assessments at
a scale which will be more relevant
to land use planning and management. The purpose was that this
information be incorporated into

the State Planning Commission's
Geraldton Region Plan, and to encourage the development of more
sustainable land uses in the area.

This report gives a brief description of the physical environment,
including the climate, geology and
native vegetation and then explains
the methodology of the land resource survey and the land capability assessment. This is followed by
a physical description of the map
units and land capability classifica-

Objectives
The specific objectives were:
• To map the land resources of the
Geraldton area and determine
the capability of the land for
common land uses.
• To identify the areas most suitable for rural-residential use
within the Geraldton environs,
and to identify areas not suitable
for this use.
• To assess the land capability for
market gardening.
• To identify any prime agriculturalland* within the study area.
Study area
The study area lies in the western
portion of the Shires of Greenough
and Chapman Valley and covers
about 44,500 ha (Figure 1). On the
coast, which forms the western
boundary, it extends south from
Coronation Beach (28 '32'8"5) to
Cape Burney (28 '54'16"5). The area
extends about 13.7 km inland from
Coronation Beach to (] 14 '41 '45" E)
in the north and 7.6 km inland to
Kyala Downs (] 14 '44'36" E) in the
south. The area in and around the
Geraldton townsite was excluded
(Figure 1).
The city of Geraldton, with a
population of 20,500 is a regional
centre, located 420 km north-northwest of Perth, Western Australia.
.. Prime agricultural land occurs where the
agronomic and environmental factors combine so that the value to society from
agricultural use is greater than the value
from alternative uses. (see Discussion on
prime agricultural land).

tion for each unit.
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Climate
The climate is defined as 'extradry Mediterranean' because of the
7-8 dry months per year (Beard
1984). The average growing season
in Geraldton is four months, and
average annual rainfall is 472 mm
with 74% falling between May and
August. Rainfall decreases inland
and north of Gera ldton. While winter rainfalls are generally reliable,
summer rainfa lls are more sporadic

. Oakajee

and thunderstorms may cause
heavy falls over a small area. Occasionally, tropical cyclones bring
heavy rains to the entire area, or to
a large portion of the area.

Drummond Cove

The total annual evaporation is
2522 mm, w hil e th e average
evaporation exceeds the average
rainfall in all months except june
and july (Figure 2).
Temperatures in summer are
generally high, reaching average
maxima of 31.8'C in january and
32.2'C in February. Winter temperatures are mild, dropping to an
average minimum of 8.9'C in August (Figure 2). There are occasional frosts from June to October.
10km

'========,

•

Ma~ imum

_

temperature

Figure 1.

_

The average relative humidity
ranges from 43% in March to 79%
in July, (Table 1).
The area is noted for its windy

Monthly e~aporation
~

Number of rain days
Average monthly rainfall

@

Locatio" of study area (area excluded from the stlldy hns been shaded).

conditions. The summer winds are

mainly from the east, south-east

Table 1.

and south in the morning, and
from the south-west and south in
the afternoon. In the cooler months,
the wind pattern is more variable
and the wind speeds are generally
lower (Figure 3).

Relative humidity at Geraldton (Bureau of Meteorology)
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Figure 2.
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Average monthly temperature, rail/fall mId evaporation graphs for Geraldtoll (B ureau of Meteorology)
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Geology and geomorphology
JANUARY
9a.m.

JULY

N

The area consists of three broad
geomorphic zones based on topographic and geological characteristics (Figure 4); the coastal plain, the
Chapman area and the Victoria
Plateau, as described by Playford e/

N

9a.m .

NW

NE

al. (1970).
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The coastal plain or coastal unit
consists of undulating Holocene
shoreline deposits (Quindalup
Dune System) underlain and
backed by the older Pleistocene
consolidated dune system of Tamala Limestone (Spearwood Dune
System).

30

t
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The Quindalup Dune System
contains a complex association of
parabolic dunes, blowouts and deflation basins. The beach is a very
narrow 5-10 metre strip with underlying limestone exposed in numerous places. The foredune immediately east of the beach is a
discontinuous feature. The Quindalup Dune System is under considerable erosional pressure from
wind and wave action, making it

SW

SW
30%

,,%~

s

50 %~

s
Figu re 3.

60 %

Wind roses, displaying wind speed, frequellcy (w d direction for Ja/lllary and July at
Geraldton (Bureau of Meteorology)

highly unstable.
The Tamala Limestone System is
characterized by uneven limestone
outcropping on relict dune crests
and deeper sands on sideslopes
and in low lying areas. Level to
gently undulating plains of leached
yellow siliceous sa nds are along the
coastal areas north of Chapman
River (Figure Sa). Steeply inclined
limestone ridges are also present in
the north of the area where the
Quindalup Dune System becomes
a very thin coastal unit, (Figure 5b).
Chapman area
This is situated in the northern
sector of the survey area and contains metasedimentary granulite
and gneiss (Playford et af. 1970).
These granulites form a gently
undulating to hilly landscape dissected by many active streams and
gullies. Throughout the Chapman
area there a re m any small
remnants of the Victoria Plateau
which stand out as isolated mesas
and buttes.

9
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Victoria Plateau
The Victoria Plateau is a gently
undulating yellow sandplain underlain by laterite and sandstone
(Gozzard et al. 1988). The true Victoria Plateau lies to the east of the
study area, so only remnants of the
plateau are present. The mesas and
buttes are characterized by moderate to steep sa nd stone slopes
capped by laterite to form the
distinctive flat topped Moresby
Range (Figure 5c). The Moresby
Range, and other remnants of the
Victoria Plateau that form the most
distinctive landform feature in the
area, rise to a maximum elevation
of 240 metres above sea level.
Drainage
The area is dissected by the
Chapman and Greenough Rivers
and many smaller streams, notably
the Buller, Oakajee and Oakabella
Rivers. The characteristic topography of the Chapman area is because of the drainage pattern of
these last three rivers.

Transect 5(a)

KEY
Coastal plain

D

QumdaJup Dune System

g

Tamala Limestone

Chapman Region
~ . -;-;!

Metasedimentary granulite

~ '!..!..-.l and gneiSS

Victoria Plateau
Jurassic sediments: Champion Bay

D

and Chapman group, leldspathlC
and ferruginous sandstone

•

Laterite with overlying quartz sand

Other
AllUVIUm

Transect SIb)

GERAlDTON

The two larger rivers form a
distinctive and relict large, level
alluvial plain in the south of the
area (G reenough Flats). The
Greenough Flats are divided into
two sections by dunes of the Tamala Limestone System.

Transect SIc)

CapeB~mey

10km

'=========='

Figure 4. Geology of the stlldy area, (Playford et aL 1970). Geological Survey of V\tstem
Australia.
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Figllre S(n)
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Figure 5. Geological transects across the st udy arcn.
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Vegetation
The area lies in the Irwin District
of the South-West Botanical Province. It contains a diverse range of

vegetation reflecting topography
and rainfall variations. The original
vegetation was mapped and described by Beard and Burns (1976)
(Figure 6). The two systems contained in the study are summarized
here.

KEY

Greenough system
-, AcaCia open scrub: Allgulata
or Arostellifera

l----.J

AcaCia - Ban/(sia scrub

The Greenough System is associated with the coastal limestone.
Associations of this system within
the area are:

• Acacia open scrub on the recent
dunes, the dominant Acacia species is either A. rostellifera (black
wattle) or A. ligulata (small
cooba) further north of Geraldton

• Acacia - Banksia scrub on red sand
overlying limestone

-

_

A.roslelMera low 'ores! with
scaHered Eucalypfus camalduienSI5

~::: Me/aleuca cardrophyl/a thicket

Drummond Cove

Northampton system
•

Scrub heath coastal assoclallon

~ Me/a/euca - Hakea thicket

IfIIi1

Aacummata scrub

•

A8cummata scrub with
scattered E.loxophleba

~ Drlftsand

• Acacia rostellifera low forest with
scattered Eucalyptus camaldulensis (river gum) on the Greenough
alluvial flats; on the alluvial flats
south of Geraldton, only a few
individual plants remain of the
original vegetation

• Melaleuca cardiophylla (tangling
melaleuca) thicket on rocky
ridges
The Northampton System covers
the dissected undulating country
and isolated mesas west of the
Victoria Plateau. Associations of
this system within the area are:
• scrub heath coastal association
on the mesa tops
• Melaleuca - Hakea thicket on the
slopes of the mesas
• Acacia acuminata (jam) scrub on
the lower undulating country;
little of this association apart
from scattered trees and shrubs

10km

Figure 6. Original natural vegetation of the study area (Beard alld Bunts 1976).

remains

• Acacia acuminata scrub with scattered Eucalyptus loxophleba (York
gum) on the lower undulating
country

LAND RESOURCES SERJES No.4
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Land resource survey

Method

The landforms and soils were
mapped through detailed interpretation of 1:25,000 scale colour aerial
photography flown in January,
1988. This was accompanied by
field survey work over a period of
five months from May to October,
1988. The area was divided into
eight land systems using geological
information and preliminary aerial
photograph interpretation. Land
systems were then subdivided into
map units according to the most
limiting constraints to land use
such as landform, soil type, drainage and flood frequency.
Site descriptions were made at
150 locations using the terminology
of the Auslralian Soil and Land
Survey Field Handbook (McDonald
el al. 1984). Information was directly entered into a field computer
through the LANPAC program developed by the Western Australian
Department of Agriculture. Each
site was marked on the aerial
photographs, and referenced according to the Australian Map Grid
co-ordinates. The following data
were recorded at each site:
• land use
• run-off, permeability, drainage
and presence and depth of standing water
• landform pattern - relief, pattern type, slope range and common slope, slope category,
morphological type, slope inclination, geomorphic unit, landform element type, aspect
• land surface - disturbance, microrelief, surface coarse fragments, condition of surface soil

and depth of regolith
• state, type and degree of land
degradation
• substrate material - depth, porosity, strength and lithology
• soil profile - description of each
horizon including boundary,
upper and lower depth, Munsell

Sites were located in representative areas of the map units using
the free survey technique (Gunn
et al. 1988). Boundaries between
map units were verified through
field observation based on changes
in landform or vegetation and further soil profile inspection.
Map unit boundaries were
drawn onto the aerial photographs.
These boundaries were transferred
onto a semi-transparent 1:25,000
topocadastral map of Geraldton
provided by the State Planning
Commission. The map was digitized using the Intergraph Graphics
Design System and produced
through the Geographic Information Systems group of the Western
Australian Department of Agriculture, at a scale of 1:50,000.
Land capability assessment
The land capability method basically follows the FAO methodology (FAO 1976, FAO 1983), and
describes the procedure used for
deriving capability ratings for the
five types of land use considered.
Land capability is the ability of
the land to sustain a specific use
without undesirable on-site or offsite land degradation.
The capability classes
A five class system is used by the
Western Australian Department of
Agriculture to express land capability. Land capability classes indicate the degree of severity of physical limitations to a particular land
use together with levels of management needed to contain any subse-

quent land degradation (Table 2).
They range from Class I which
signifies very high capability land
with few limitations for the proposed land use, to Class V for land
with conditions prohibitive for the
specified use. The quality, or quali-

colour, mottles, texture, struc-

ties which are the limiting factors

ture, fabric, pans, segregations,
effervescence, coarse fragments,
pH and water repellence

for a land use are shown as letter
notations for each subclass (Table
3). No subclass notation is shown
for units rated as Class I, because
there are no significant limiting
factors.

• other notes and comments

13

Soil profiles were classified
according to the Northcote Factual
Key system (Northcote 1979).
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Types of land use

Table 2. Land capability classes
Class I:

Class II;

Areas with a very high capability for the proposed activity or use. Very few
physical limitations to the specified use are present, or else they are easily
overcome. Risk of land degradation under the proposed use is low.
Areas with a high capability for the proposed activity or lise. Some physical

limi tations to the use do occur, affecting either its productive use, or the hazard

of land degradation. These limitations can be overcome through careful
planning.
Class lll:

Areas with a fair capability for the proposed activity or use. Moderate physical

limitations to the land use do occur which will significantly affect its
productive use or result in moderate risk of land degradation unless careful
planning and conservation measures are applied.
Class IV:

Areas with a low capability for the proposed activity or use. There is a high
degree of physical limitation which is not easily overcome without extensive
application of conservation measures.

Class V:

Areas with a very poor capability for the proposed activity or use. The severity

of its physical limitation usually prohibits its use because of the high risk of
degradation or high development costs.

For a full description on the assessment of the land qualities refer to the following
publications; Land capability assessment methodology for rural-residential development
and associated land lIses, Wells and King (1989), for wind erosion hazard, water erosion
hazard, microbial purification ability, soil absorption ability, ease of excavation, foundation

soundness, slope instability risk, dam site construction suitability, groundwater supply and
subsoil water retention ability; McDonald el nl. (1984) for waterlogging hazard and GA.
Moore (unpublished) for flood hazard, water-holding capacity, salinity hazard, rooting
conditions, soil workability and trafficability.

Table 3. List of land qualities assessed for each map unit and their subclass notations

Land quality

Sulxlass
notations

Soil absorption ability

a

Foundatio n soundness
Slope instabili ty risk
Subsoil water retenti on ability
Water erosion hazard
Flood hazard
Groundwater supply
Dam site constructio n suitability
Waterlogging hazard
Soil workability
Water-holding capaci ty
Microbial purification ability
Groundwater quality
Rooting conditions
Wind e rosion hazard
Ease of excavation
Salinity hazard
Trafficability
(the ease and sa fety of vehicle access)

b
c
d

LAND RESOURCES SERI ES NO.4

Land capability classification relies on specification of the land use
type. For instance, land ma y be too
steep for cropping, although still
good for gra zing. For this study

five land uses were assessed; housing and road construction, on-site
effluent disposal, small scale agricultural activities, hobby farm
water supplies and market gardening.
The definitions of these land uses
are as follows:
1. Housing and road construction:
The construction of residential
dwellings of one or two storeys
and the construction of roads
with sealed surfaces for light
vehicles. The capability assessment applies to house construction using either raft or strip
foundations.
2. On-site effluent disposal: The

use of an area of land, one
hectare or larger, for the on-site
absorption of septic tank effluent from a single family dwelling. The assessment assumes
that the most common system
for on-site disposal of effluent
will be used. This involves the
use of one or more septic tank
units foll owed by a subsurface
absorption system. The soil absorption system ma y consist of
one or more leach drains or, in
deep sandy soils, two soak
wells.
3. Small scale agricultural activities: Covers a diversity of agricu ltural activities w hich may be

e
f

g
h

k
m

p
q

undertaken in a rural-residential situation. The most con11TIon

land uses within the Geraldton
area are grazing sheep on blue
lupins and grazing horses and
goats on non-irrigated vol unteer
or improved pastures w ith
supplementary hand feeding.
Intensive agricultural activities,
such as piggeries and poultry
farms, are generally not permitted by planning authorities in
a reas d esignated for rura lresidential use.

IV

x

y
z
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Rural-residential development is
a complex form of land use
whereby small lots are used primarily for residential purposes
with some form of small scale
agricultural enterprise such as
grazing. Rural-residential land use
encompasses housing and road
construction, on-site effluent dis5. Market gardening: Refers to the posal, small scale agricultural activyear round, commercial produc- ities and hobby farm water supply.
tion of vegetable crops. This is The overall capability class for
usually on small blocks (often rural-residential is determined by
less than one hectare) under combining the capability classes of
some form of irrigation system, the component land uses. Rural
either scheme water or ground- living refers to a house on a bush
water. Soil types for this land block, plus on-site effluent disuse need to be well dra ined, posal, but withou t associated
agricultural activities.
deep and easily workable.
Table 4 lists the land qualities
assessed for each land use type.

4. Hobby farm water supply: The
supply of water of sufficient
quantity and quality for small
scale agricultural practices,
predominantly stock water supply for rural-residential lots and
limited horticultural practices
such as small scale vineyards
and orchards.

Deriving the classification
In this study, the rural-residential land capability assessment is
adapted from the methodology described by Wells and King (1989)
and for market gardening from
G.A. Moore (unpublished data).
The methodology is broadly based
upon the land evaluation guidelines developed by the Food and
Agriculture Organization of the
United Nations (FAO 1976, 1983).
The steps involved are:
• Select the land use types
• Determine the land use requirements (expressed in terms of
land qualities within a factor
rating table, Append ix 3)
• Assess the land quality values for
each mapping unit
• Determine the land capability
ratings by matching the land
quality values for each map unit
with the land use requirements
• For complex land use types (i.e.
rural-reside nti al) it ma y be
necessary to combi ne the ratings
for individual land use activities
to determine an overall capability rating.

Table 4. List of land qualities assessed for each land use type

Land use type

Land quali ty

Housing and
road

On-site efnuen t
disposal

Water erosion hazard

Flood hazard
Groundwater supply
Dam site construction Sui tability
Waterlogging hazard
Soil workability
Moisture holding capacity
Microbial purification ability
Groundwater quality
Rooting conditions
Wind erosion hazard
Ease of excavation
Salinity hazard
Trafficability

Hobby farm
water supplies

Market
gardening

activities

construction
Soil absorption ability
Foundation soundness
Slope instability risk
Subsoil water retention ability

Small scale

<lgricultural

X
X

X
X
X
X

x

X

X
X
X
X

X

X

X
X
X
X
X
X

X
X
X
X
X

X
X

X
X
X

X
X

X
X

X

x = land quality assessed
15
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Physical description of map
units

This section describes the landform, soils and vegetation for the
map units within each land system.
Quindalup Dune System
Tamala Limestone
Yellow sand plain
Granulite country
Moresby Range

Deflation basin and swales
Landform/topography: Flat
to gently undulating erosional plain surrounded by
active and inactive parabolic
dunes. Abuts the beach in
areas where the foredune (QfJ
is absent.

Bootenal alluvial plain
Greenough alluvial plain
Recent alluvium

QsI Frontal areas
Low lying plain adjoining
foredune or beach.

Quindalup Dune System
This land system consists of
Safety Bay sand, Holocene shoreline deposits and dunes.
Foredune
Qf

Landform/topography: A
narrow frontal dune with
slopes ranging from 45-65%
and relief from 5-10 m. Some
areas are unvegetated and
eroded.
Soil description: Rapidly
drained, deep calcareous
white sands, Ucl.lI. Susceptible to erosion from wind and
wave action.
Vegetation association: Mid-

high to tall isolated shrubs of
Atriplex isatidea, Nitraria billardierei (nitre bush) and Scaevala crassifolia.
Active parabolic dunes
and blowouts
Qm Land form / topography:
Large scale unvegetated or

sparsely vegetated transgressive dune ridges. Rates of
advance vary between 1-10 m
per year (Clayton and Elliot
1985). Active parabolic dunes
are associated with the heading/leeward edge of the
transgressive dune ridges.

Soil description: Deep calcareous white sands, Uc1.11.
Vegetation association: Low

isolated clumps of Spil1ifex
longifolius, (long-leaved spinifex), Carpobrolus aequilaterlls
(angular pigface), Scirplls nodosus (knotted club rush) and
Olea ria axillaris (coastal daisy
bush).
LAND RESOURCES SERIES NO.4
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Soil description: Rapidly
drained, pale brown fine to
coarse calcareous sands
overlying paler brown coarse
gritty sand (shell and rock
fragments) at depth (> 1 m).
Saline water table at depths
greater than 140 cm, Uc1.11,
(Appendix 4.1).
Qs2 Swale areas
Gently undulating plains surrounded by parabolic dunes.
Soil description: Rapidly
drained, uniform calcareous
sand. Dark brown loamy
sand or dark grey sand overlying paler brown to white
sand grading into a pale
coarse gritty sand at depth. A
thin layer of compacted sand
may be present in the profile.
Uc5.11, (Appendix 4.1).
Vegetation

association:

Olearia axillaris -

Acacia ros-

lellifera tall shrubland with
Spinifex longifolius and
Threlkeldia diffusa (wallaby
saltbush) as common ground
plants.

Parabolic dunes
Landform/topography: Holocene, nested and overlapping
dune ridges aligned generally
parallel to the coast.
Soil description: Rapidly
drained, loamy sand overlying pale sand at 20 cm. Noncoherent and with a single

grain structure. A thin layer
of compacted sand may be
present in the profile. High
wind erosion risk if cleared of

vegetation. Highly calcareous, Ucl.ll, (Appendix 4. 1).

Qp1, Low dunes

Vegetation association: Low
mixed open woodland. Common species are Acacia rostellifera, Alyogtjne hakeifolia, Shjlobasil/m spathulatum and
Me/a/euen cardiaphylla (tangling melaleuca).

Smaller scale parabolic dunes
with slopes ranging from 1055%. Relief 5-15 m.
Vegetation association: Acacia
rastellifera low woodland with

horizon which is not bleached
may be present. Non-calcareous, pH 6.5 to 8.0, Uc5.11 ,
Uc4.22, (Appendix 4.2).
Vegetation association: Acacia
rastellifera low woodland with
Lycium feracissimum and Stylabasium spathula/tlm as other

Scaevala crassifalia, Shjlabasillm
spathulatum (pebble bush) and Steep rocky slopes
Lycil/m ferocissiml/11l (African
box thorn) as other common
plants.

Tst

Qp2, Steep dunes
Large scale parabolic dunes
with slopes ranging from 4565%. Relief 20-40 m.

Soil description: Shallow (1050 cm) uniform brownish
sands, similar to soils of Ts.

Vegetation association: Acacia
rastellifera low woodland with
mixed lower shrubs and
ground plants.

Tamala Limestone
This land system consists of lines
of dune limestone parallel to the
coast, immediately east of the
Quindalup Dune System. These
extend offshore, forming islands
and submerged reefs. The coastal
area of this unit consists of a relict
dune swale topography. There are

Vegetation association: Tall
closed shrubland. Species
north of Geraldton include
Thnjptomene baeckeacea with
scattered Alyogyne hakeifolia
and Eucalyptus aff. transcontinentalis.
Grey brown sands
Tb

Limestone ridges and some

tem.

Soil description: Rapidly
drained, grey-brown to yellowish red uniform fine calcareous sand to loamy fine
sand commonly with a clayey
sand subsoil overlying limestone rubble at depth. An A2
horizon which is not bleached
may be present. Highly calcareous, pH 8.0 to 9.0,
UcS.11, Uc4, (Appendix 4.2).
Vegetation
association:
Mainly cleared. Acacia aCllminata (jam) on road verges.

Rock outcrop and shallow sand
Ts Landform/ topography: Gently undulating to undulating
cemented relict dune crests of

Tamala Limestone (2-10 %
slopes) with shallow red and
brown siliceous sands, and
common limestone outcrop.
Limestone outcrop is irregu-

and

are

Landform/topography: Mid
to lower slopes of Tamala
isolated rises (2-10% slope) to
the north of the Greenough
alluvial plain. Generally occurs on the western side of the
Tamala Limestone land sys-

limestone outcrops in the higher
areas. The various sands are derived from limestone with differing
degrees of leaching.

lar because of solution weathering.
Soil description: Red to reddish brown uniform loamy
sands to sands with a single
grain structure overlying
limestone at varying depths
(lO-SO cm). These soils have a
neutral soil reaction trend,

Landform/topography: Steep
(20-40%) dune slopes on the
western side of the Tamala
Limestone land system with
very common limestone outcrop and shallow, siliceous
brown sands.

common trees.

Deep yellow sands
Ty

Landform / topography: Gently undulating plain on the
eastern side of the Tamala
Limestone land system.
Slopes 2-8%.
Soil description: Rapidly
drained uniform yellow
loamy sand with a single
grain structure. These soils
commonly have a dark brown
loamy sand topSOil overlying
a yellowish brown to yellow
loamy sand. Deep profile (>
150 ern), non calcareous, neu-

tral pH, 6.5 to 7.0, UcS.11 ,
(Appendix 4.2).
Vegetation
association:
Mixed tall closed shrubland.
Common species are Acacia
rostellifera , Melaleuca oldfieldii
and AllocaSliarilIa campestris.

Yellow sandplain
Ysp Landform / topography: Level
to undulating sandplain. The
remnant of the relict dune
swale system of the Tamala
Limestone association. Slopes
1-3%, similar to Ty unit, but
more extensive north of the

Chapman River.
Soil description: Rapidly
drained uniform yellow sand
with a single grain structure.
These soils commonly have a
loose, brown or dark brown
loamy sand surface soil over a

Deep red sands
Tr

non-calcareous,

UcS.ll, Uc1.23, (Appendix
4.2).
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Landform/topography:
Lower lying and swale areas
of the Tamala Limestone land
system. Slopes J-3%.
Soil description: Rapidly
drained, uniform red coarse
sand to loamy sand with a
single grain structure. An A2

yellowish brown loamy sand.
There may be a texture increase to a clayey sand or
sandy loam at depth. A conspicuously bleached A2 horizon may be present. Deep
profile (> 150 cm), non-calcareous, pH 6.0 to 8.0, Uc4.21,
ucs.n, Uc2.21, (Appendix
4.3).
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Vegetation
associati on:
Largely cleared, remnants include open banksia-Acacia
woodland. Common species
include Acacia rastelli/ern,
Ballksia priolloles (acorn
banksia ), Dryalldra sessilis
(parrot bush), Grevillea
candelabroides and Xylome/11m allgusli/olium (sandplain woody pear).
Granulite country
Landform /to pography: Gently
rolling, but sometimes undulating
to hilly terrain (3-10% slope) on
granulite rock. The lower slopes of
the rolling hills exhibit a prominent
convergent drainage pattern. Sandstone remnants of the Moresby
Range stand out as isolated higher
and steeper areas in this dissected
landscape.

gations in the middle portion of the profile, and have
a highly alkaline reaction
trend with subsoil pH up to
10. These soils are commonly characterized by a
hard-setting sand y clay
loam surface soil. Dr 2.53,
Dr 3.13, Dr 2.22, (Appendix

4.4).
Other soils: Deep coarse
bleached sand s and red and
yellow duplexes over sandstone occur in iso lated
areas in various parts of the
landscape.
Vegetation
association:
Largely cleared, only scattered trees and shrubs remain. Remaining individuals
include Acacia aCliminata, Eu-

calyptus loxophleba, Acacia rostelli/era and Hakea preissii
(needle tree).

Rolling country

Dissected country
GrR Soil description: The soils in
the granu lite country land GrD Landform /to pography: Moderately inclined to steep rocky
system follow a recurring catslopes
(10-20%) often strongly
enary sequence with shallow
dissected.
Shallow sandy soils
stony soils on the hillcrests,
and common to very common
deeper red duplex soils on the
rock outcrop.
lower slope and some colluvial soils in the lower areas of
Soil description: Shallow
the drainage depressions.
gravelly sands to loam y
sands.
The major soil types are:
Vege tation
associa tion:
Lithosols: These soils occur
Mixed
tall
closed
shrubland.
on the higher areas and
Co mmon s hrubs include
crests. They have hardCa lot ha 11111 II s hOllla lophyllll s
setting dark reddish brown
(Murchison claw flower), comsandy loam to light sandy
mon
ground plant s are
clay loa m, over a gravelly
Waitzia
au rea (golden waitzia)
sandy clay loam, overlying
and PtilotIls mallglesii (roseweathered granulite parent
tipped mulla-mulla).
material at varying depth
(20-70 cm) pH 6.0 to 7.0, Dr
2.52, Urn 5.51, (Appendix Sandstone rises
4.4).
GrS Landform / topography: Steep
Duplex soils: These deeper
to very steep (30-40%) sandduplex soils generally have
stone mesas and peaks genera hard-setting red to brown
ally less than 40 m within the
topsoil ranging in texture
granulite country. Shallow
from sa nd to sandy clay
soils with very common outloam. The B horizon ranges
crop and frequently with a
in texture from sandy clay
laterite capping.
to medium heavy clay and
Soil descripti on: Shallow,
occurs at depths between
very gravelly sa nds.
15 and 70 cm. pH 6.5 to 8.0,
Vegetation association: Tall
Dr2.52, Dy312, Dy1.42, Db
sparse shrubland and isolated
2.12. (Appendix 4.4). In
Eucalyptus loxophleba (mallee
some areas, red duplex
form). Common shrubs are
soils have free lime segreLAND RESOURCES SERIES No.4
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Acacia tetragonaphylla (kurara)
and Hakea preisii.

Moresby Range
This prominent land unit is a dissected remnant of the Victoria Plateau and is characterized by flat
topped mesas with steep sides and
eroded footslopes.
Mesa tops, sand over laterite
Mtl Landform / topography: Flat
to very gently inclined summits of the Moresby Range
and isolated mesas, (slopes
0-3%).
So il description : Bro w n
coarse loamy sand to clayey
sand with laterite coarse fragments occurring at about
70 cm and increasing in abundance with depth, overlying a
laterite pan formed on the
sandstone. Single grain structure, pH 6.5 to 7.0, Uc4.11,
(Appendix 4.5).
Vegetat ion
association:
Mixed tall closed shrubland.
Common shrub s include
Ballksia atielluala (slender
banksia), DryaJldra sessilis,
Xanlhorrhoea preisii (blackboy), Eremaea sp., Thryptomelle sp. and AllocnslIarilla humilis (scrub sheoak). Common ground plants include
Patersonia occidelltalis and
Waitzia allrea.

Mesa tops, gravelly sa nds and
outcrop
Mt2 Landform / topography: Flat
to very gently inclined tops of
the Moresby Range and isolated mesas where the overlying sandy so il has been
eroded leaving outcrops of
sandstone or laterite.
Soil description: Soil type varies with the degree of erosional modification, from out-

crops of sheet laterite and
sandstone, to coarse loamy
sand over coarse clayey sand

with 20-50% lateritic gravel,
to a sandy brown duplex soil
with abundant (50-90%) loose
lateritic gravel. Single grain
structure, pH, 6.5 to 7.0,
Db3.62, Uc4.1 3, (A ppendix 4.5 ).

Vegetation
association: Mf2 Red duplexes
Mixed mid-high open shruSoil description: Well drained
bland with scattered trees.
red duplex soils with a brown
Tree species are Nllytsia floror red sand to sandy loam
ibullda (Western Australia
surface texture, over sandy
Christmas tree), Acacia rostelclay loam or sandy clay at
lifem and Eucalyptus loxodepths between 40-100 cm,
phleba. Common shrubs inpH 6.0 to 8.5, Dr4.62, Or2.52,
clude Colothamnus 110111010(Appendix 4.5).
phyllus and Verticordio
Vegetation
association:
lI1ollnde/pho (woolly featherMainly cleared.
flower). Waitzio ouren and Ptilotus lI1ang/esii are common
ground plants.
Bootenal alluvial plain
Sideslopes
Mss Landform / topography: Steep
to precipitous sides lopes of
the Moresby Range and isola ted mesas.
Soil description: Eroded duplex soils.
Vegetat ion

association:

Mixed mid-high closed shrubland. Common shru bs include Dryandra sessi/is,
MelafellCt? scabm, Allocasuarilla
fraserimw (common sheoak),
CalotilO 111 n /.I s homaloph yl/ liS,
Hibbertia lineata and Baeckea
grandiflora (large- flowered
baeckea).

Footslopes
Landform/topography: Gently inclined footslopes of the
Moresby Range. Some dissection by erosion gullies.
Mil Yellow duplexes
Soil description: Yellow duplex soils with brown sand to
loamy sand over mottled subsoil with texture ranging from
sandy clay to heavy clay at
depths between 40-120 cm.

Well drained plain
Bwd Landform / topography: Level
to very gently undulating
prior all uvial depositional
plain (J -3% slope).
Soil description: Well drained
red duplex soils. Commonly a
redd ish brown loamy sand to
sandy loam overlying a red

horizon extends to 1.2 m or
greater. Non-calcareous, neutral reaction trend, the surface

is commonly loose or soft, Dr
4.22, Dr 4.13, (Appendix 4.6)
Vegetation
association:
Mainly cleared. Acacia ncwni-

nata (jam) on road verges.

Sandy rises
Bsr Landform/topography:
Small, isolated sandy rises
with a limestone base on the

Bootenal alluvial plain. They
rise about 10 m above the
level of the plain and there are
small areas of limestone out-

crop (2-5% slope) .
Soil description: Well drained

are waterlogged for the winter months and are likely to
become saline. Neutral pH,
6.0 to 8.0, Oy 5, Oy 4, (Appendix 4.5).

A7377f>- 4

uniform red loamy sand over

association:

clayey sand overlying limestone at varying depth (20 cm
to > 150 cm). Non-calcareous,
slightly alka lin e trend,
Uc4.21 , (Appendix 4.6).

cleared, small
of mid-high mixed
and AI/ocasllarina
(rock oak) wood-

Mainly cleared. Some individuals of Elicalyptlis camaldlilensis. Acacia acuminata on road

Vegetat ion

Bid Landform/topography: Level
to very gently undulating (01%) relict alluvial plain in the
southern sector of the Bootenal alluvial plain.
Soil description: Imperfectly
drained, heavy textured soils
with a uniform or gradational
profile. These soils commonly
have a dark grey to dark
brown light to medium clay
surface overlying a grey to
brown medium to heavy clay
at 20 to 50 cm. The subsoil
may have slight mottling. Alkaline reaction trend and
prone to waterlogging. The
surface is hard-setting and
seasonal cracking may occur,

Ug5.24, Gn3.92, (Appendix
46)
Vegetation
assoc iation:
Cleared, no remnants of native vegetation occur.

coarse sandy clay to medium

clay at varying depths (30-80
cm). In some cases the sandy

This unit also contains wet
areas subject to run-on, which

Mainly
remnants
Melalel/co
hllegeliana
land .

Imperfectly drained plain

Vegetation

Poorly drained plain
Bpd Landform/topography: lowest lying areas of the Bootenal
alluvial plain. Slopes < 1%.
Convergence of surface drainage. Within the study area
only a small unit, although
more extensive to the south of

the study area.
Soil description: Poorly
drained clayey soils. These
soils typically have a brown
silty clay surface soil over
brown medium clay, overlying a mottled and gleyed
heavy clay subsoil at about 60
cm. A perched water table
and surface ponding is common in winter. The surface is
hard-setting and seasonal

cracking may occur. These
soils can be subject to salinization, Ug 5.35, (Appendix 4.6).
Vege tation
association:
Mainly cleared, a community

of Hakea preisii and some ElIcalyptlls call1aldlilellsis individuals remain.

association:

verges.
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Greenough
G1

G2

alluvial plain

Landform/topography: Level
to very gently undulating alluvial plain bordered on the
west by dunes of the Quindalup system and on the east by
dunes of the Spearwood system.

Soil description: Well drained
alluvial soils still subject to
aggradation. The soils tend to
be variable, although often
the profiles would be deep,
brown sandy clay loam, or a
dark brown light sandy clay
loam surface overlying
lighter textured horizons with
a high fine sand component.
The surface horizon is normally moderately pedal;
these soils have a neutral pH.

Soil description: Uniform textured alluvial soils, commonly with a dark greyish
brown silty clay topsoil overlying a silty clay to medium
Vegetation association: Eucalyptus camaldulensis mid-high
clay at about 40 em. Soils are
open woodland.
pedal throughout with
smoo th faced polyhedral
peds. Alkaline reaction trend . Recent alluvium not subject to
with subsoil pH up to 9.5. regular flooding
Surface is hard-setting and
seasonal cracking may occur, An Landform / topography:
Higher terraces of the major
Ug5.4, Uf 1.43, (Appendix
rivers and along minor tribu-·
4.7)
taries, 0-1 % slope.
Vegetation
association:
Cleared, no remnants of na- AnI Soil description: Well drained
massive soils with sandy fabtive vegetation occur.
ric. Commonly with a heavier
Landform / topogra ph y:
textured alluvial deposit overSlight rises bordering the
lying a buried profile of
Greenough alluvial plain.
loamy sand, Gn 1.42, Uc 5.11.
Slopes 1-3%.
Vegetation
association:
Soil description: Duplex soils
Cleared, no remnants of nawith dark brown clay loam or
tive vegetation occur.
silty clay loam overlying light
to light medium clay at about An2 Soil description: Imperfectly
to poorly drained uniform
50 em. Soils have a massive
soils.
These soils commonly
structure and may have limehave
dark
grey loam surface
stone gravel at depth. Alkaover
bleached
silt loam, or
line reaction trend and hardhave
dark
grey
silty
clay over
setting surface, Db 1.53, Dr
bleached
silty
clay
loam.
They
1.56, (Appendix 4.7).
Vege tation
associati on:
Cleared, no remnants of native vegetation occur.

Recent

alluvium

Recent alluvial deposits on the

are massive and have an alka-

line reaction trend with subsoil pH up to 9.5, Urn 2.21, Uf
4.2, (Appendix 4.8).
Vegetation association: Partly
cleared, tall CnSllnr;l1n obesn
(swamp oak) closed forest
with scattered Ellcalyptlis
cnmaldlllel1s;s on uncleared
areas.

terraces of the major rivers and

along minor tributaries. Soil types
are variable.
Recent alluvium subject to flooding
Af Landform/topography:
Lower terraces of the major

rivers, subject to regular
flooding, 0-1 % slope.
LAND RESOURCES SE RI ES No.4
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Quilldalup DUlle System - Swale area (Qs2 )
slIrroullded by steep parabolic dillies (Qp2) at
Drummond COliC.

Yellow sm/dp/aill - A deep yellow smrd profile
typical of the yellow salldplaill (Ysp).

-

Qllil1da/llp DlIl1e System - SOllthgate Dl1l1e is
a targe active parabolic dUlle (Qm) located 011 the
1I0rthem edge of Geraldtoll.

Grmllliite cOlmtry - Rolling grmllliite cOllntry
(GrR) with the flat topped Moresby Rmlge in the
backgrollild.

Tamaia Limestol/e - BIlle illpills (Lupinus
consentini) on (alcareous grey brown sands (Tb).

LAND RESOURCES SERIES NO.4
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Moresby Rallge - Draillage lilies ill the
Moresby footslopes IM[2).

Recent alluvium - A lower terrace (AP of the
Chapman River which is subject to regular
floodillg.

Boote/wI alluvial plain - A perched 'wafer table
and surface pOlldillg is common ill willter 011
poorly drained plains (Bpd) .

Greenough alluvial plain Sheep grazing on ti,e allllvial
plail! (Gl) with dunes of the
Qllindallip Dllne System in tlte
background.
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Discussion

Land use considerations and
recommendations

o

If the coastline is receding then

o

an additional recession component (100 x average annual net
erosion) shou ld be added to the
setback (SPC 1987).
All unstable landforms (i.e. Qm)
shou ld not be developed unless
they are first stabilized to the
satisfaction of the Commissioner
of Soil Conserva tion.

In Appendix 2 the land capability classes and subclass rating for
each map unit are summarized for

the land uses assessed. The capability class ratings indicate the sever-

ity of land use limitations, while
the subclass indicates the nature of
these limitations. As a general rule,
it is recommended that development be directed into areas of
higher capability (Classes I-III) in
preference to those of lower capability (Classes IV-V). In areas of low
capability the severity of limitations will require higher development costs and land management
levels in order to prevent or contain
any subsequent land degradation.
This section summarizes the
main land use considerations and
recommendations to come from the
land capability assessment for each
land system .
Quindalup Dune System
• The Quindalup Dune land system is in demand for beach front
urban development rather than
hobby farming or agricultural
uses. Agriculture is severely restricted because of the high to
very high wind erosion hazard,
very low wa ter holding capacity
of the soil and the salinity of the
groundwater. Some areas of Qs2
are presently being used to graze
sheep, although the grazing
pressure needs to be carefully
managed to avoid land degradation.
o

The foredune (QO is highly unstab le from wind and wave ero-

sion and should be left in its
natural state. Pedestrian control
measures across these foredunes
are necessary.
o
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close proximity to a mobile dune,
(Qm) then a buffer zone (l00 x
average annual rate of advancement) should be provided on the
leeward side.
• On the steep coastal dunes (Qp2),
an earthworks plan for the recontouri ng and stabili zation
should be prepared by the proponents to the satisfaction of the
Commissioner of Soil Conservation.
Tamala Limestone
• The Tamala Limestone land system is presently used for market
gardening, urban development,
hobby farms and broad scale
agriculture. There is a demand
for the expansion of ruralresidential land and urban development within this association.
The capability of the map units
varies considerably for these
land uses, and careful planning
is required to optimize use of the
land resource.
o

The deep red-brown sands (Tr)
have a high capability for market
gardening and the existing market gardens are concentrated on
this soi l type. The soils are capable, but the limited ground water
reserves of variable quality restrict the scope for expansion of
the industry, both within this
map unit and the study area as a

The parabolic dunes (Qp1, Qp2)
have a high capability for residential use and often provide
spectacular views of the ocean

o

• If development is to occur in

and hinterland. If residential development does occur then the
fo ll owing guidelin es should
apply:
There should be a setback of
100 m from the permanent vege-

whole. Most of the existing gardens on Tr predominantly rely
on scheme water. The deep yellow sa nds (Ty) can also be used
for market gardening, however
the groundwater availability
problems still apply.
• The fine grey-brown calcareous

sands (Tb) are highly susceptible
to wind erosion, because of the

tation line as a wind eros ion

loose, Single grain surface with a

buffer and for public recreation
purposes (SPC 1987).

high fine sand component. The
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wind erosion hazard resu lts in

this unit being less suitable for
hobby farming than the other
deep sands (i.e. Ty, Tr). The land
degradation hazard is greater
with hobby farming than broad
scale farming. The small lot sizes
may result in greater grazing
pressure and surface disturbance. If subdivided for hobby
farming, then livestock numbers
should be strictly controlled.
• The steep slopes with common
limestone outcrop (Tst) are marginal for all development. They
may be used for housing, although there would be a substantial development cost. In limited areas there could be housing
because of the resulting coastal
views, but the slopes are not

suitable for hobby farming.
• The shallow sand with limestone
outcrop (Ts) is marginal for small
scale agricultural activities. The
rooting depth will restrict the
growth of Lupin/IS easelltinii (blue
lupins), which are the main stock
feed grown. On-site effluent disposal is restricted by the shallow
depth to rock, although this is
variable and usually a suitable
site can be found.
• The yellow sands (Ty) are generally suitable for all the land uses
assessed, although groundwater
quality and quantity restricts
market gardening. The comments below for the yellow sandplain are also applicable to this
unit.

• These soils are susceptible to
wind erosion, particularly in a
hobby farming situation where
grazing pressure is often higher
than for large scale farming.
Some control over stock numbers may therefore be necessary.
Granulite country
• The gently rolling terrain with a
variety of soil types (GrR) is
suitable for hobby farming, although water supplies for small
scale agricultural activities may
be a problem. If used for ruralresidential development, then
the subdivision should not be on
a grid basis, preferably it should
take into account the drainage
pattern, plus any existing gullies
and waterways.
• Rock outcrops and slope preclude
using the dissected country (GrD)
for anything apart from rough
grazing. However, they often
provide the adjoining land (GrR)
with picturesque scenery. They
enhance the aesthetic value of the
area for hobby farming and rural
living.

• The sandstone rises (GrS) are not
suitable for any of the proposed
land uses because of the slope,
rock outcrop, water erosion haz-

ard and likelihood of mass
movement. They should be
fenced off to allow the na tive
vegetation to regenerate.
Moresby Range
• The steep sideslopes (Mss) can be
subject to mass movement and

Yellow sandplain
• The yel low sandplain is presently used for a diverse range of
uses, including large scale agriculture (mainly white lupins,
blue lupins), hobby fanning,
urban development, and a small
amount of market gardening.
This unit has a lower agricultural
potential than the 'high quality'
land (i.e. Bwd, Bid, Gl , G2),
consequently, it would be preferable to direct future development into this area. The yellow
sandpla in is suitable for all the
land uses mentioned above, although groundwater quality and
quantity restrict the potential for
market gardening.

are highly susceptible to water
erosion . The sideslopes are pres-

ently used for rough grazing by
sheep, or are under natural vegetation. The remaining natural
vegetation should not be cleared.
Limited grazing should only be
permitted on the cleared slopes
with very careful management to
retain a good grou nd cover at all
times. They are not suitable for
more intensive development (i.e.

Class V for rural-residential,
urban development).
• The mesa tops are level to gently
undulating and are presently
used for grazing or cropping. In
some areas the natural vegetation remains. They could be used
25

for more intensive development,
although Mtl units are susceptible to wind erosion.
• The footslopes, in particular the
Mfl map units, are susceptible to
water erosion. They commonly
have long slopes, receive considerable run-on from the steep
sideslopes (Mss) and subsoils are
highly dispersible. In places,
there are extensive gullies across
this unit. Careful planning is
necessary if this unit is subdivided for hobby farming because
small lot sizes greatly restrict the
implementation of soil conservation works. The Mf2 units are
less susceptible to water erosion,
although gullies still form along
drainage depressions.

Bootenal alluvial plain
• The Bootenal alluvial plain contains some highly productive
soils (Bwd, Bid). They do not
meet the requirements of prime
agricultural land (see Discussion,
'Prime agricultural land'), although they ca n still be considered as 'high quality' agricultural land. It is preferable to
retain these areas for agriculture

and site other developments
(hobby farming, urban, industry)
on the less productive soil types.
• The sandy rises (Bsr) provide the
only relief to an otherwise level
plain and are favoured for home
sites. The depth to limestone
varies greatly, i.e. about 0.1 m to
> 1.5 m, over short distances,
thus it is reasonably straightforward to find a suitable site for a
septic system. Occasionally, it
may be necessary to blast out the
limestone. The small size and
scattered nature of these sandy
rises precludes using them for
more extensive urban or rura lresidential subdivision.

• The imperfectly drained plain
(Bid) is subject to occasional inundation, therefore it is neces-

sary to erect houses and septic
systems on a sand pad. This also
negates construction problems
on the cracking clays.
• The poorly drained areas (Bpd)
are waterlogged for most of the
winter and may be saline. They
should be avoided for house
LAND RESOURCES SERIES No. 4

construction and rural-residential use as they are not readily
drained.
Greenough alluvial plain
• The Greenough alluvial plain,
with its naturally fertile soils,
was some of the first land to be
farmed in the district. The area is
presently used for the production of oaten hay for the export
market and other agricultural
uses. It is not considered to be
prime agricultural land, but
'high quality' land. The aforementioned comments on high
quality land on the Bootenal
alluvial plain are applicable.
• In the past, few houses have been
erected on the level plain (GI)
because of the flood hazard. Instead they have been built on the
gently inclined slopes (Th) of the
Tamala Limestone association to
the east, or nestled in amongst
the coastal dunes. The flood hazard is not insurmountable and
can be overcome by erecting the
house on a sand pad to raise it
above the 1:100 year flood level.
This would also overcome any
problems with foundation
soundness on the cracking clays.
Recent alluvium
• The main feature of the recent

alluvium is the high flood frequency which precludes housing
and effluent disposal on the Af
unit. The AnI map units are also
marginal for these uses because
of the flood hazard.
• The An2 unit is presently uncleared. This unit has a low or
marginal capability for the land
uses assessed in this study. It
would be suitable for use as a
public reserve.

Market gardening

almost solely on tomJto production. Smaller amounts of onions,
zucchini, lettuce and cucumber are

also produced. The area of production peaked in 1951/52 at 246 ha,
by 1978/79 it was only 30 ha and it
has declined further. The decline
has been attributed to limited good
quality irrigation water, increased
competitiveness of growers in
other areas, grower attitudes,
hormone herbicide drift and urbanization in the Geraldton town area.
Most of the Geraldton growers
are located in the rural districts
adjacent to the town. There are
large areas within the study area
with a high capability (Class I, II)
for market gardening if water
availability is not considered (Appendix 2). Large quantities of good
quality water are required for market gardening. Information from
the Geological Surveys of Western
Australia on bore depths and salinity levels (D.P. Commander, personal communication) for the Geraldton area, show that groundwater is variable, although usually
low yielding and of poor quality
(brackish to saline). The majority of
market gardens rely almost solely
on scheme water for irrigation,
supplemented by a small amount
of groundwater. Immediately
north of the study area in the
Howatharra area there is a reasona-

bly large market garden irrigated
from a fresh water spring, although

relatively large supplies 01 good
quality groundwater available.
This area has a climatic advantage
in winter over the Perth-Guilderton
area, and thus has the potential to
supply both the loca l and export
markets with high quality winter
vegetables (i.e. cabbage, chinese
cabbage, cauliflower, broccoli and
lettuce) at a competitive price
(D. Phillips, personal communication).

Prime agricultural land
The State Planning Commission
has a policy of protecting prime
agricultural land for agricultural
use. In 1988, the Western Australian Department of Agriculture
adopted the following definition of
prime agricultural land.
" Prime agricultural land in
Western Australia may be defined
as that land which occurs where
the agronomic factors (e.g. soils
and management) and environmental factors (e.g. climate, water
quality and availability) combine
so that the 'value to society' from
agriculture is greater than the value
from alternative uses of the land"

(Read 1988). The 'value to society'
is composed of both monetary and
social values. The agricultural land
value includes areas that are signif-

The lack of reliable groundwater
supplies of suitable quality will
stifle development prospects for
the industry around Geraldton.
The cost of using scheme water is
not prohibitive, but the Water Authority of Western Australia does

icant for the continuity of supply of
a product to domestic and export
markets (Read 1988).
There is no land within the
Geraldton Agricultural Advisory
District (an area including the
Shires of Northampton, Chapman
Valley, Mu llewa, Greenough, Mo-

not encourage irrigating with
scheme water. The main competi-

tion for Gerald ton growers is from
prices, the additional water cost
incurred by Geraldton growers is
almost offset by the higher trans-

tomatoes, green peas, onions and

port costs from Carnarvon. However, Carnarvon has a climatic advantage in winter, resulting in

runner beans. Since that time vegetable production has steadily declined and the industry has
changed from producing a diverse
range of vegetable crops to relying

higher yields of superior quality
fruit. It is therefore likely that the
Geraldton vegetable industry will
continue to decline (D. Phillips,
personal communication).
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rowsmith area, where there are

this is an isolated case.

the Carnarvon area. At current

The Geraldton area has long
been a supplier of vegetables to the
Perth market in winter. Production
peaked in the period from 1940 to
1955 and the main crops included

The best prospects for horticulture in the area appear to be south
of the Irwin River in the Ar-
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rawa, Mingenew and Irwin) which

satisfies the above criteria because:
• The value to society for nonagricultural uses is greater than

the agricultural value. For example, an industrial site brings
greater wealth and creates many
more jobs for the community
than any agricultural use. If there

is the demand for rural-residential or residential subdivision,
developers would pay many
times the agricultural value of
the land to procure it.

• The absence of large quantities of
groundwater precludes more intensive development, even
though the climate and soils are
suitable .
• The loss from agricultural production of 2,000 ha on the Bootenal alluvial plain would not significantly affect the viability of
the cereal, lupin or wool industries within the Geraldton Agricultural Advisory District.
Even though no land within the
district meets the requirements of
prime agricultural land, there is
some high quality land which is
highly productive (the map units
Bwd, Bid, Gl and G2). This high
quality land was not derived from
capability ratings as large scale
agriculture was not assessed, but
was determined from discussion
with agricultural advisers of the
Western Australian Department of
Agricu lture at Geraldton.
It would be preferable to direct
development away from the 'high
quality' land to poorer country.
Figure 7 delineates the area of high
quality agricultural land within the
study area. It should be noted that
the zone of high quality land extends further south along both the
Greenough alluvia l plain and the
Bootenal alluvial plain.

Figure 7. Uxafioll of high qllnlify lalld withill tile study area (shaded black).
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Recommendations

That:
o Urban development on the
coastal dunes (Quindalup) follow the guidelines stated in the
State Planning Commission's
Country Coastal Planning Policy
and outlined in section 4a.
o Where possible, 'high quality'

• Areas that are classified Class I
or II for a specified land use are
the most suitable as few or no
limitations are present to such
development. Special note
should be made of the second
recommendation in directing development away from 'high
qua lity'land.

land be retained for agriculture,
o Areas that are classified Class V
with more intensive developfor a specified land use should be
ments (i.e. urban, rural-residenexcluded from development fo r
tial, industry) situated on less
that use as the land exhibits
productive land.
severe constraints. Areas that are
o All areas developed for ruralclassified Class IV for a specific
residential should be provided
land use should only be develwith scheme water.
oped if strict soil and land management practices are adopted to
o The regeneration of native vegereduce the indicated limitations,
tation be actively encouraged in
and where other land with a
areas with a very high erosion
higher capability for that specific
risk (i.e. Mss, GrS, Qf, Qm, Qp2).
use is limited.
o The lack of groundwater in and
around Geraldton greatly restricts the potential for market
gardening. It is therefore recommended that the potential for
horticul ture be investiga ted
south of the Irwin River, where
there are large supplies of good
quality groundwater.
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Plant species index

A list of species cited in this
publication:
Names according to W.E. Blackall
and B.). Grieve 'How to know
Western Australian wildflowers',
Parts I (1988), Parts I, II (1985), Part
IlIA (1980), Part IIIB (1981) and
Part IV (1982).

Species name

Common Name

Acacia aCliminata
Acacia ligulata
Acacia rostellifera
Acacia tetragonaphylla
AlyogJ)ne hakeifolia
Allocasuarina campestris
Allocasuarina fraseriana
Allocasuarina huegeliana
Allocasuar;na humilis
Atriplex isatidea
Baeckea grandiflora
Banksia attenuata
Banksia prionotes
Calothamnus homalophyllus
Carpabrotus aequi/aterus
Casuarina obesa
DnJandra sessilis
Eremaea sp.
Eucalyptus aff. transcontinentalis
Eucalyptus camaldulel1sis
Eucalyptus loxophleba
Grevil/ea candelabroides
Hakea preisii
Hibbertia lineata

Jam
Small cooba
Black wattle
Kurara

Lycium ferocissimum

African box thorn
Tangling melaleuca

Common sheoak
Rock oak
Shrub sheoak
Large-flowered baeckea
Slender banksia
Acorn banksia
Murchison clawflower
Angular pigface
Swamp oak
Parrot bush

gum
York gum

River

Needle tree

Melaleuca cardiophylla
Melaleuea oldfieldii
Melaleuea scabra
Nitraria billardierei
Nuytsia floribunda
Olea ria axillaris

Rough honey-myrtle
Nitre bush
Western Australia Christmas tree
Coastal daisybush
Purple flags
Rose-tipped mulla-mulla

Patersonia occidentalis

Ptilatus manglesii
Seaevola crassifolia
Scirpus nodusus
Spinifex longifolius
Stylobasium spathulatum
Threlkeldia ditfusa
Thryptomene baeckeaeea
Thryptamene sp.
Verticardia monadelpha

Knotted club rush
Long-leaved spinifex
Pebble bush
Wallaby saltbush
Woolly featherflower
Golden waitzia
Blackboy
Sandplain woody pear

Waitzia aurea

Xanthorrhoea preisii
Xylomelum angustifolium
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Land quality values for all map units

Appendix 1.

Map unit

Wind
erosion
hazard

erosion

hazard

ability

(w)

(e)

(p)

Water

Microbial

Soil

Ease 01
excavation

Foundation
soundness

ability
(a)

(x)

(b)

(e)

W

(h)

purification absorption

Slope
instability

Flood
hazard

risk

Darn site
construction
suitability

Quindalup Dune System
QI
Qm

Very high
Very high

Low
Low

Very low
Low

High
High

High
High

Poor
Poor

Low
Low

Nil
Nil

Very low
Very !mv

Qsl
Qs2

High
High

Very Imv

Very low

Very low

Low

High
High

High
High

Good
Good

Nil
Nil

Nil
Nil

Very low

Qpl

High

Low

Low

High

High

Good

Very low

Nil

VeTyIo",

Qp2

High-very
high

Low

Low

High

High

Good

Low

Nil

Very low

Very low

Tamala Limestone

Ts

Moderate

Low

Low

Moderate

Lo"."

Good

Nil

il

Very low

Tst

High
High

High
Low

Lmv

Moderate

Very low
High

Very low
High

Good
Good

Low
Nil

il
Nil

Very low

Tb

Tr

Moderate

Very low

High

High

High

Good

Nil

Nil

Very 1m-\'

Ty

Moderatehigh

Low

High

High

High

Good

Nil

Nil

Very low

Moderatehigh

Very low

High

High

High

Good

Nil

Nil

Very low

Low-

Moderate

Low-high

Low

Moderate-

Fair-good

Very lo\'\'

Nil

Moderate

Very 10v.,

Good

Lo"v

Nil

Very low

Very low

Good

Lowmoderate

Nil

Very low

Low-very
low

Very low

Ye llow sandplain

Ysp

Granulite country

GrR

high

moderate

GrD
GrS

Moderate

Moderate-

Moderate

high
High-

Low

Very low-

low
Low

Very low-

Moderate

High

High

Good

Nil

Nil

Low-

Low-

Nil

Nil

moderate

Moderatevery low

Good

moderate

very high

low

Mo resby Range

Mtl

Moderate

Very low

Mt2

Moderate-

Very low

high
Mss
Mfl

Low
Moderate

Very high
Moderate-

Very low
Moderate

Very low
Moderate

High

high
ME2
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Moderate

Lowmoderate

Moderate-

Nil

Very low

High
Good

Very low

Nil

Lowmoderate

High

Moderate

High
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Good

Nil

Nil

Lowmoderate

I

Groundwater Subsoil water Groundwater
retention
supply
quality
ability
(g)

(d)

(q)

Waterlogging
hazard

Waterholding
capacity

Salinity
hazard

Rooting
conditions

Soil
workability

Trafficability

(j)

(m)

(y)

(r)

(k)

(z)

Very good
Very good

High
High

Nil
Moderate-

Probable

Saline

Rapidly drained Very low

Nil-low

Variable and
site specific
Probable
Variable and
site specific
Variable and
site specific
Low probability

Saline

Rapidly drained

Very low

Nil-lov·,'

Saline
Saline

Rapidl y drained

Very low

Very good

High

Rapidly drained

Low

Nil-low
Nil-low

Very good

High

Very high
Very high

Saline

Rapidly drained

Very low

Nil- low

Very good

High

Nil-mode rate

Rapidly drained

Very low

Nil-low

Very good

High

Nil

Variable and
site specific
Low probability
Variable and
site specific
Variable and
site specific
Variable and
site specific

Saline

Rapidly drained

Low

Nil-low

Poor-moderate

Low

Nil-low

Very low

Nil-low
Nil-low

Poor
Very good

Low
High

High-very high

Well-rapidly Moderately
drained
low
Low
Brackish-saline Rapidly drained

Nil-low

Very good

High

Very high

Nil-low

Very good

High

Highvery high

Marginal-saline Rapidly drained

low

Nil-lo w

Very good

High

Very high

Moderately
well drained

Moderatelylow-moder-

Nil-low

Moderatevery good

lowmoderate

very high

Well drained

ate
Low

Nil-low

Poor

Low

Nil

Poor

Low

Nil

very high

Rapidl y drained
Brackish-saline Rapidly drained
Margina l-saline

Variable and
site specific

Variable and
site specific

Low

Moderate-

Brackish

high

Variable and
site specific
Low probability

Brackish

Rapidly drained

Very lowlow

Nil-low

Nil

High-

Low probability

Low

Rapidly drained

Low

Nil-low

Very good

High

Very high

Low probability

High

Well drained

Very lowmoderately
low

Nil-low

Poor-good

Low

Nii-high

Nil-low

Poor

Low
probability
Variable and
site specific
Variable and
si te specific

Rapidly drained

High
Moderate-

Fresh-marginal

Imperfectlymoderately well
drained
Fresh-marginal Well drained

high
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Nil

Moderate Nil-presently
saline

Very good

High

High-very high

Moderate

Very good

High

High-very high

Nil-low
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Land quality values for all map units-col1linued

Map unit

Wind

Water

erosion

erosion

hazard

hazard
(e)

ability
(p)

ability

Very low

(w)

Microbial
Soil
purification absorption

Ease of

Slope

Flood
hazard

Dam site

excavation

Foundation
soundness

(a)

(x)

(b)

(c)

(0

(h)

High

Moderate-

High

Fair-good

Nil

Nil

Moderate

High

high
High

LO\v-

Good

Nil

Nil

Very low

Low

High

Nil

Moderate

High

instability
risk

construction

suitability

Bootenal alluvial plain
Bwd

Bsr

Moderate
Moderate

Very low-

low

moderate

Bid

Low

Very low

Moderate

Very low

High

Bpd

Low

Very low

low

Very low

Moderate

iI

Greenough allu vial plain

Gl

low

Very low

Moderate

Low

High

Fair

Nil

Moderate

High

G2

Low

Very low

High

Moderate

High

Good

Nil

Nil

Nil

Af

Moderate

Very low

High

Moderate

High

Good

Nil

Low

An1

Moderate

Very low

High

Moderate

High

Good

Nil

Moderatehigh
Low

AnZ

Low

Very low

Moderate

Low-

High

fair

Nil

Low

Recen t alluvium

moderate
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Very lowlow
Moderate

,

Groundwater Subsoil water Groundwa ter
retention
quality
supply
ability
(g)

Variable and

Waterlogging
hazard

Waterholding
capacity

Salinity
hazard

Rooting
conditions

workability

Soil

TrafficabiJity

(d)

(q)

(i)

(m)

(y)

(r)

(k)

(z)

High

Brackish·saline

Well drained

Moderate

Nil·low

Very good

High

Very high

Nil·low

Moderate·
very good
Goodvery good

Low·high

Very high

Moderate

Very high

site specific
variable and
site specific
variable and
site specific

Brackish·saline

Moderately
Wellrapidly drained
low
Moderate·
Imperfectly
drained
moderately

Moderate

High

Saline

variable and
site specific

High

Brackish

Poorly drained

Moderate

Presently
sa line

Moderate

Low

Very high

variable and
site specific
variable to
site specific

High

Brackish

Moderately
well drained
Well drained

Moderately

Nil-low

Good·very good

Low

Very high

Nil-low

Very good

High

Very high

'ariable and
site specific
'ariable and
site specific
'ariable and
site specific

Moderate

Brackish

Well drained

Moderate

Nil·low

Very good

High

Very high

Low

Brackish

Well drained

Moderately
low
Moderate

Nil-low

Very good

Moderate-

Very high

high

High

Brackish

High
Moderately

high

High

Brackish-saline

Poorly to
imperfectly
drained
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high
Moderatehigh

Good

Moderate

Very high
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Capability classifications for all map units

Appendix 2.

Land use type
Map unit

Housing
and road

On-site
effluent
disposal

Small scale
agricultural
activities

Vw
Vw
IIw
IIw
IIw
IIIwc

IVp
IIIp
IVp
lIlp
IIIp
IIIp

Vw
Vw
IVw
IVw
IVw
Vw

Illx
IVx
IIw
IIw
IIw

lIlxp
IVax
lIap
I
I

IIl-IVzr
Vr
III-IVw

construction

Hobby farm
water supplies
(best option)

Market
gardening

Market gardening
(not considering
water)

Quindalup Dune System
Qf
Qm
Qsl

Qs2
Qpl
Qp2

Vq,
Vq,
Vq,
Vq,
Vq,
Vq,

Vhd
Vhd
Vhd
Vhd
Vhd
Vhd

Vwqz
Vwq
Vq
Vq
Vqz
Vgz

Vwz
Vw
IIw
IIlmz-Vz
Vz

lIlw

Vq, Vhd
Vg, Vhd
IV-Vq
IVg
IV-Vq

Vqz
Vgrz
Vq
lVg-Vq
Vq

IVrkz-Vz
Vrz
IIwz
I
I-IIwz

lllw

IVqg

IVg-Vq

I-II",

lllpa
IVxa
Vxa

IIwe-IIlr
lV-Vrz
Vre

IIIh
IVqg
Vg

Vq
Vqrz

IIwikz-IVr
Vrz

Vgrze

Vrze

IJIw
JI- IVrz

Vg, Vh
IVd
Vg, Vh
IVg,IVh
IVg, IVh

lllm

Tamala Limestone
Ts
Tst
Tb
Tr
Ty

IIwm

Yellow sand plain
IIw

Ysp
Granulite country
CrR
CrD
GrS

IIwexc
lVx
Nexc

Moresby Range

Mtl
Mt2
Mss
Mfl
Mf2

I1w

IIp

IIl-IYx

IIpa-IVx

Vc

IVax
IIpa
IIa

IIwe
IIwe

Ve
III-IVe
IIwe

Vg

11m

Vgrz
Vgrze

II Vrz

IVge
IVg

IIle

Vrze

IIei

Bootenal alluvial plain

Bwd
Sse
Bid

Spd

IIwb

II-IIIx
IIIf
IVf

I
II-IIIx
IVa
IVfa

IIi

IV'
IV-Vq
IV'

Vq
Vq
Vq

J-IVrk
LVi

IVy

IV*, IVqg

Vqiy

Viy

rIfT

IV',IVqg
IVqg

Vq
Vq

IVk

IVqg
rVqg
IIIh

Vq
Vg
Vq

III-Vf
IIfk

IIw
IIwm-lIlr

Greenough alluvial plain

Gl
G2

IVf
I

IVf
IIa

IV-Vf
IlIf

IV-Vf
IIIf
lI-lIIaf

I

I

Recent alluvium

Af
AnI
Anl
>I-

lIIfi

I1-lIlf
IIwm
II-lIIiT

For level areas, where only earth tanks can be constructed, the surface water option is reduced to class TV.
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IVi

Land use types - description and requirements

Appendix 3.

Five land use types have been assessed in this project. This section briefly
describes each land use type and includes the factor rating tables used to
derive the capability ratings.

3.1 Land capability rating' table for housing and road construction
This land use refers to the construction of residential dwellings of one or two storeys and the construction of roads with sealed surfaces for
light vehicles. The capability assessment applies to house construction using either raft or strip foundations.

Capability class

Land quality
II

Wind erosion hazard
Water erosion hazard
Ease of excavation
Foundation soundness
Slope instability risk
Flood hazard
Waterlogging hazard

I

Very low, low
Very low, low
High
Good
Nil
Nil
Rapidly, well and
moderately well
drained

Moderate, high
Moderate
Moderate
Fair
Very low
Imperfectly drained

III

IV

High

Very high
Very low

v
Very high

Low
Poor

Low
Low
Poorly drained

Very poor
Moderate
Moderate
Very poorly drained

High
High

Capability class determined by most limiting land quality

3.2 Land capability rating l table for on-site effl uent disposal
This land use refers to the use of an area of land, one hectare or larger, fo r the on-site absorption of septic tank effluent from a single family
dwelling. The assessment assumes that the most common system for on-site disposal wiil be used. This involves use of one or more septic
tank units followed by a subsurface soil absorption system. The soil absorportion system may consist of one or more leach dra ins or, in deep
sandy soils, two soak we\1s.

Land quality

Ease of excavation
Microbial purification
ability
Soil absorption ability
Flood hazard

I

Capability class
II

III

IV

High
High

Moderate
Moderate

Low
Low

Very low
Very low

High

Moderate

Low
Low

Very low
Moderate

Capability class determined by most limiting land quali ty

V

High

3.3 Land capability rating! table for small scale agricultural activities
This land use covers a diversity of small-scale agricultural activities which may be undertaken within a rural-residential situation. The most
common land uses within the Geraldton area are grazing sheep on blue lupins and grazing horses and goats on non-irrigated volunteer or
improved pastures with supplementary hand feeding.

Land quality

Capability class
]j

Wind erosion hazard
Water erosion hazard

Flood hazard
Waterlogging hazard
Water-holding capacity
Salinity hazard
Rooting conditions
Trafficability

I

Very low, low
Very low, low
Nil, low
Rapidly, well and
moderately well
drained
High, moderately
High, moderate

1lI

Moderate
Moderate

Moderate
Imperfectly drained

High
Poorly drained

Moderately low, low

Very low

Nil-low, moderate

High

Very good
Very high, high

Good
Moderate

IV

V

High
High

Very high
Very high

Very poorly drained

Presently saline

Moderate
Low

Presently highly
saline
Poor

Nil

Capability class determined by most limiting land quality

3,4 Land capability rating! table for hobby farm water supply
This land use refers to the supply of water of sufficient quantity and quality for small-scale agricultural activities, predominantly stock water
supply for rural-residential lots and limited horticultural practices.

Land quality
(best option)2

Capability class
]j

1lI

IV

V

Probable

Variable and
site specific
Brackish

Low probability

Groundwater
Ground,vater supply

Highly probable

Groundwater quality

Fresh

Surface \','ater3
Ease of dam
construction
Subsoil 'water retention
Flood hazard

Marginal

High

Low, very low

Moderate

High
Nil, low

Saline

Low

Moderate

High

Moderate

Capability class determined by most limiting land quality

1

2

For each map unit the best option from surface water or groundwater is assessed.

3

The rating is reduced to class IV for level areas, where only earth tanks can be constructed. Shown by an asterisk * in Appendix 2.
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3.5 Land capability rating table for market gardening
This land use refers to the year round production of commercially grown, irrigated vegetable crops. This land use type consequently

includes a large number of species with a range of requirements, although the main crops produced in the Geraldton area are tomatoes,
cucumber, zucchini and lettuce. The soil requirements for vegetable crops mainly centre around the requirements for a well drained site. The
high levels of nutrients applied in the form of organic manures and inorganic fertilizers with the crops reduce the advantages of using
naturally fertile soils. Vegetable crops have high irrigation requirements 000-150%evaporation replacement) with good quality water

« 1()()() mg / LTSS).

Capability class

Land quality
IT
Wind erosion hazard

III

IV

High

Very low, low

V

Very high

moderate
Water erosion hazard
Rood hazard
Groundwater supply

Highly probable

Groundwater quality
Waterlogging hazard

Fresh
Rapidly drained,

Water-holding capacity

Sa linity hazard

Rooting conditions
Soil workability
Trafficability

Very low, low
Nil

High

Moderate

Low

Moderate
Probable

Variable and
site specific

Marginal
Moderately well

well drained
High, moderately
high, moderate,
moderately low, low
Nil-low

drained
Low-very low

Imperfectly drained

Good

High

Moderate
High

Very high

39

leVI,'

probability

Brackish, saline
Poorly drained,
Very poorly drained

Very low

High, presently saline, Presently
highly saline

Moderate

Very good

Very high
High

Good-moderate
Moderate-low
Moderate

Moderate

Poor

Low
Low

Nil

Typical soil profiles

Appendix 4.

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

Quindalup Dune System
Tamala Limestone
Yellow sand plain
Granulite country
Moresby Range
Bootenal alluvial plain
Greenough alluvial plain
Recent alluvium

4.1
Qf, Qrn Typical soil profile: Uc1.11 Site 0250

Depth (m)
0-1.15

Horizon

Description

All

Very pale brown (10YR7 / 3M); sand; single grain
structure; sandy fabric; very highly calcareous; pH 9.0;
clear boundary to

0.15-1.50+

A12

Very pale brown (10YR7/4M); sand; single grain
structure; sandy fabric; very highly calcareous; pH 8.5.

Qs1 Typical soil profile: Uc1.11 Site 0095

Horizon

Description

0-0.08

All

Very pale brown OOYR 7/ 3 M); fine sand; single grain
structure; sandy fabric; very highly cakareo'-l.s; pH 8.5;
clear boundary to

0.08-0.25

A12

very pale brown (10YR 7/4 M); fine sand; single grain
structure; sandy fabric; very highly calcareous; p H 8.5;
clear boundary to

0.25-0.45

A13

very pale brown OOYR 8/3 M); fine sa nd; single grain
structure; sand y fabric; very highly calcareous; pH 8.5,
clear boundary to

0.45-1.1 0

A14

white (10YR 8/ 2 M); fine sand; single grain structure;
sandy fabric; very highly calcareous; p H 8.5; clear
boundary to

1.1 0-1.25

C

very pale brown OOYR 8/ 3 M); coarse sand; single
grain structure; sandy fabric; very highly calcareous;
pH 8.8; gradual boundary to

1.25-1.40+

C

very pale brown (10YR 7/ 3 M); coarse sand; single
grain structure; sandy fabric; very highly calcareous;
2-1 0% subangular 6-20 mm shells and limestone rubble; pH 8.8.

Deplh (m)
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Qs2 Typical soil profile: UcS.ll Site 0094
Depth (m)

Horizon

Description

0-1.00

All

Very dark grey (5YR 3/1 M); loamy sand; single grain
structure; sandy fabric; very highly calcareous; pH 8.8;
clear boundary to

1.00-1.40

A12

yellowish brown (lOYR5/4 M); sand; single grain
structure; sandy fabric; very highly calcareous; pH 8.8;
gradual boundary to

140-2.80

B

very pale brown (JOYR 7/4 M); coarse sand; single
grain structure; sandy fabric; very highly calcareous;
pH 8.8; abrupt boundary to

2.80+

c

very pale brown (]OYR 7/4 M); coarse sand; massive
structure; sandy fabric; very highly calcareous; pH 9.0;
cemented lone.

Qpl, Qp2 Typical soil profile: Uc1.11 Site 0251

Depth(m)
0-0.20

Horizon

All

Description
Light brownish grey OOYR6/2M); sand; single grain

structure; sandy fabric; hydrophobic; very highly
calcareous; pH 9.0; clear boundary to
0.20-1.1 0

A12

light yellowish brown (10YR6/4M); coarse sand;
Single grain structure; sandy fabric; very highly
calcareous; pH 9.0; abrupt boundary to

1.10-1.20

A13

very pale brown OOYR7/ 4M); cemented coarse sand;
massive structure; sandy fabric; very highly calcareOllS; pH 9.0; abrupt boundary to

1.20-1.50+

A14

light yellowish brown OOYR6/4); coarse sand; single
grain structure; sandy fabric; very highly calcareous;

pH 9.0.

4.2
Ts Typical soil profile: Uc 5.11 Site 0060

D€pth (m)

Horizon

Description

0-0.20

All

Oark reddish brown (5YR 3/3 M): loamy sand; single
grain structure; sandy fabric; hydrophobic; slightly
calcareous; pH 7.5; gradual boundary to

0.20-0.45

A12

dark red (2.5YR 3/6 M); sandy loam; single grain
structure; sandy fabric; slightly calcareous; < 2%
subrounded limestone cobbles (60-200 mm); pH 8.5;
s harp boundary to

0.45
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C

limestone.
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Tb Typical soil profile: Uc 5.11 Site 0093
Depth (m)

Horizon

Description

0-0.12

A11

Dark brown (10YR 3/3 M): loamy fine sand; single
grain structure; sandy fabric; very highly calcareous;
pH 8.5; clear boundary to

0.12-0.35

A12

very dark greyish brown (lOYR 3(2 M)j loamy fine
sand; single grain structure; sandy fabric; very highly
calcareous; pH 8.5; diffuse boundary to

0.35-0.90

B21

yellowish brown (lOYR 5/4 M); clayey fine sand;
single grain structue; sandy fabric; very highly calcareous; < 2% suhrounded fine limestone gravel (2-6 mm)
and < 2% subangular coarse limestone gravel (20-60
mOl); pH 8.5; diffuse boundary to

0.90-1.10+

822

pale brown OOYR 6/3 M): clayey fine sand; single
grain structure; sandy fabric; very highly ca lcareous;
< 2% subrounded fine limestone gravel (2-6 mm) and
< 2'7c subangular coarse limestone gravel (20-60 mm);
pH 8.5.

Tr Typical soil profile: Uc 5.11 Site 0072
Depth (m)

Horizon

Description

0-0.12

All

Dusky red (2.5YR 3/2 M); loamy sand; single grain
structure; sandy fabric; slightly calcareous; pH 7.0;
clear boundary to

0.12-0.30

A12

very dusky red (2.5YR 2.5 / 2 M); loamy sand; single
grain structure; sandy fabric; slightly calcareous; pH
7.5; gradual boundary to

0.30-0.45

B21

dark reddish brown (2.5YR 3/4 M); sand; single grain
structure; sandy fabric; slightly calcareous; pH 7.5;
gradual boundary to

0.45-0.80

622

dark red (2.5YR 3/6 M); sand; single grain structure;
sandy fabric; slightly calcareous; pH 7.5; gradual
boundary to

0.80-1 .30+

823

red (2.5YR 4/6 M); sa nd; single grain structure; sandy
fabric; slightly calca reous; pH 7.5.

Ty Typical soil profile: Uc 5.11 Site 0039
Horizon

Description

A

Dark brown OOYR 3/3 M); loamy sand; single grain
structure; sandy fabric; slightly calcareous; pH 6.5;
dear boundary to

0.20-0.60

821

yellowish brown OOYR 5/8 M); loamy sand; single
grain structure; sandy fabric; slightly calcareous; pH
6.5; gradual boundary to

0.60-1.80+

822

brownish yellow nOYR 6/8 M); loamy sand; single
grain structure; sandy fabric; slightly calcareous; pH
6.5.

Depth (m)

0-0.20
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4.3

Ysp Typical soil profile: Uc 4.21 Site 0144
Depth (m)
0-0.20

Horizon
Al

Description

Brown (lOYR 4/ 3 M); loamy sand; single grain
structure; sandy fabric; pH 6.0; clear boundary to

0.20-0.90

A2

yellowish brown (lOYR 5/6 M); loamy sand; single
grain structure; sandy fabric; pH 7.0; gradual boundary to

0.90-1.50+

B

yellowish brown (lOYR 5/8 M); loamy sand; single
grain structure; sandy fabric; pH 7.0.

4.4
GrR - Lithosol typical soil profile: Dr 2.52 Site 0119

Depth (m)

Horizon

Description

0-0.10

A1

Dark reddish brown (SYR 3/4 M); sandy loam;
hard-setting; massive structure; sandy fabric; pH 6.5;
clear boundary to

0.10-0.50

821

red (2.5YR 4/ 6 M); sandy clay loam; massive structure;
sandy fabric; < 2% subangular fine quartz gravel; pH
6.5; gradual boundary to

0.50-0.60

822

red (2.5YR 4/ 8 M ); sandy clay loam; massive structure;
sandy fabric; 2-10% subangular fine gravel (2-6 mm)
and < 2% subangular medium gravel (6-20 mm) same
as substrate material; pH 7.0; sharp boundary to

0.60

C

granulite.

GrR - Duplex typical soil profile: Or 2.52 Site 0118

Depth (m)

Horizon

Description

0-0.15

A1

Dark reddish brown (SYR 3/3 M); sandy loam;
hard-setting; massive structure; sandy fab ric; hydrophobic; pH 6.0; clear bou ndary to

0.15-0.40

A2

dusky red (lOR 3/4 M); sandy clay loam; hard-setting;
massive structure; sandy fabric; 2-10% subangular fine
gravel (2-6 mm) same as substrate material; pH 6.8;
clear boundary to

0.40-0.75

81

dark red (2.5YR 3/6 M); sandy clay; massive structure;
sandy fabric; 2-10% subangular fine gravel (2-6 mm)
same as substrate material; pH 6.8; clear boundary to

0.75-0.90

82

dark red (2.5YR 3/6 M); coarse sandy clay; weakly
pedal; sandy fabric; < 2% subrounded fine limestone
gravel (2-6 mm) and < 2% subrounded medium
limestone gravel (6-20 mm); pH 7.0; gradual boundary

0.90-1.10

831

strong brown (7.5YR 4/6 M); coarse sandy cla y;
weakly pedal; sandy fabric; 2-10% subrounded fine
limestone gravel (2-6 mm) and 2-10% subrounded
medium limestone gravel (6-20 mm); approx. 40%
unweathered fragments; pH 7.0; gradual boundary to

1.10-1.30+

832

strong brown (7.5YR 5/6 M); coarse sandy clay;
weakly pedal; sandy fabric; 2-10% subrounded fine
limestone gravel (2-6 mm) and 2-10% subrounded
medium limestone gravel (6-20 mm); about 40%
unweathered fragments; p H 7.5.

to

43

LAND RESOURCES SERIES

o. 4

CrR - Duplex soils with free lime segregations at depth
Typical soil profile: Dr 2.53 Site 0123
Depth

(m)

0-0.10

Horizon

Description

All

Dark reddish brown (SYR 3/4 M); light sandy clay
loam: hard-setting; single grain structure; sandy fabric;

2-10%subangular fine quartz gravel (2-6 mm); pH 6.5;
clear boundary to

0.10-0.30

A12

reddish brown (5YR 4/4 M); sandy clay loam;
hard-setting; single grain structure; sandy fabric; < 2%
subangular fine quartz gravel (2-6 mm) and < 2%
subangular medium quartz gravel (6-20 mm); pH 6.5;
clear boundary to

0.30-0.55

821

brown (7.5 YR 4/4 M); sandy clay; massive structure;
pH 9.0; gradual boundary to

0.55-0.70

822

brown (7.5YR 5/ 4 M); light clay; weakly pedal, 2-5 mm
polyhedral smooth faced peds; pH 9.0; gradual boundary to

0.70-1.00

823

strong brown (7.5YR 5/6 M); light clay; weakly pedal,
2-5 mm polyhedral smooth faced peds; very abundant
soft lime; < 2% angular medium quartz gravel (6-20
mm); pH 9.0; gradual boundary to

1.00-1.30+

83

strong brown (7.5 YR 4/6 M); medium clay; weakly
pedal, 2-5 mm polyhedral smooth faced peds; very
abundant soft lime; 2-10% angular fine quartz gravel
(2-6 mm); pH 9.5.

4.5
Mil Typical soil profile: Uc 4.11 Site 0125
Depth (m)

LAND RESOURCES SERIES No.4

Horizon

Descri ption

0-0.10

All

Dark greyish brown (10YR4/2 M); loamy coarse sand;
single grain structure; sandy fabric; pH 6.5; abrupt
boundary to

0.10-0.26

A21

yellowish brown OOYR 5/4 M); loamy coarse sand;
single grain structure; sandy fabric; < 2% rounded fine
laterite gravel (2-6 mm) and < 2 % subangular fine
quartz gravel (2-6 mm); pH 6.5; abrupt boundary to

0.26-0.70

A22

yellowish brown OOYR 5/4 M); loamy coarse sand;
single grain structure; sandy fabric; 2·10% rounded
fine laterite gravel (2-6 mm) and < 2% subangular fine
quartz gravel (2-6 mm); pH 6.8; clear boundary to

0.70-0.90

B21

light yellowish brown (2.5Y 6/ 4 M); loamy coarse
sand; single grain structure; sandy fabric; < 2%
rounded fine laterite gravel (2-6 mm), < 2% subrounded medium laterite gravel (6-20 mm) and < 2%
subangular fine quartz gravel (2-6 mm); pH 6.8; clear
boundary to

0.90-1.10

B22

light yellowish brown (2.5Y 6/ 4 M); loamy coarse
sand; single grain structure; sandy fabric; 10-20%
subrounded fine laterite gravel (2-6 mm), 20-50%
subrounded medium laterite gravel (6-20 mm), < 2%
subrounded coarse laterite gravel (20-60 mm) and
2-10% subangular fine quartz gravel (2-6 mm); pH 6.8;
diffuse boundary to

1.10-1.30+

B3

brownish yellow OOYR 6/ 6 M); clayey coarse sand;
single grain structure; sandy fabric; 10-20% subrounded fine laterite gravel (2-6 mm) and 10-20%
subrounded medium laterite gravel (6-20 mm); pH 6.8.
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Mt2 Typical soil profile: Db 3.62 Site 0128
Depth (m)
0-0.10

Horizon

All

Description

Dark brown (7.5YR 3/ 2 M); sandy loam; single grain
structure; sandy fabric; 20-50%subrounded fine later-

ite gravel (2-6 mm); pH 7.0; clear boundary to
0.10-0.30

AI2

dark brown (7.5YR 3/ 4 M); sandy loam; single grain
structure; sandy fabric; 20-50% subrounded fine laterite gravel (2-6 mm) and 20-50% subrounded coarse
laterite gravel (20-60 mm); pH 6.5; gradual boundary
to

0.30-0.55

A2

brown (7.5YR 4/ 4 M); light sandy clay loam; single
grain structure; sandy fabric; 20-50% subrounded fine
laterite gravel (2-6 mm) and 20-50% subrounded
medium laterite gravel (6-20 mm); pH 6.5; gradual
boundary to

0.55-0.80

821

strong brown (7.5YR 4/6 M); sandy clay; 20-50%
subrounded fine laterite gravel (2-6 mm) and 20-50%
subrounded medium laterite gravel (6-20 mm); pH 7.0;
gradual boundary to

0.80-1.10+

822

strong brown (7.5YR 5/8 M); sandy clay; < 2% fine
faint red mottles; 50-90% subrounded fine laterite
gravel (2-6 mm); pH 7.0.

Mf1 Typical soil profile: Dy 5.62 Site 0122
Depth (m)
0-0.07

Horizon
All

Description

Dark yellowish brown (10YR 3/4 M); loamy coarse

sand; single grain structure; sandy fabric; pH 6.0; dear
boundary to
0.07-0.14

A12

dark yellowish brown (10YR 4/4 M); loamy coarse
sand; single grain structure; sandy fabric; pH 6.0; clear
boundary to

0.14-0.40

A13

dark brown (lOYR 3/ 3 M); loamy coarse sand; single
grain structure; sandy fabric; < 2% subangular fine
quartz gravel (2·6 mm); pH 6.0; clear boundary to

0.40-0.70

A2

pale brown OOYR 6 / 3 M); loamy coarse sand; single
grain structure; sandy fabric; < 2% suba ngular fine
quartz gravel (2·6 mm); pH 7.0; clear boundary to

0.70-1.1 0

8

yellowish brown OOYR 5/8 M); coarse sandy clay;
massive stru cture; earthy fabric; pH 7.0.

Mf2 Typical soil profile: Dr 4.62 Site 0121
Depth (m)

Horizon

Description

O..Q.15

A1

Dark yellowish brown OOYR 4 / 4 M); loamy coarse
sand; single grain structure; sandy fabric; pH 6.5; clear
boundary to

0.15-0.40

A2

yellowish red (SYR 5/8 M); clayey coarse sand; single
grain structure; sa ndy fabric; pH 6.5; gradual bound·
ary to

0.40-0.70

A3

red (2.5YR 4/8 M); clayey coarse sand; massive
structure; sandy fabric; pH 6.8; clear boundary to

0.70-1.00

821

red (2.5YR 4/8 M); coarse sandy clay; massive
structure; earthy fabric; pH 7.0; gradual boundary to

1.00-1.20

822

red (2.SYR 4 /8 M); sandy clay; massive structure;
earthy fabri c; pH 7.0.
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Bwd Typical soil profile: Dr 4.22 Site 0080
Depth (m)

Horizon

Description

0-0.1 0

All

Reddish brown (SYR 4/3 M); sandy loam; Single grain
structure; sandy fabric; pH 6.5; gradual boundary to

0.10-0.35

A12

reddish brown (5YR 4/4 M) sandy loam; single grain
structure; sandy fabric; pH 6.5; gradual boundary to

0.35-0.70

A2

yellowish red (5YR 4/6 M) sandy loam; single grain
structure; sandy fabric; pH 7.0; clear boundary to

0.70-0.90

B21

red (lOR 4/8 M); sandy clay; weakly pedal, < 2 mm
polyhedral smooth faced peds; pH 7.5; clear boundary
to

0.90-1.30+

B22

red (lOR 4/ 8 M); sandy clay; < 2% medium faint
yellow and grey mottles; weakly pedal, < 2 mm
polyhedral smooth faced peds; pH 7.5.

Bsr Typical soil profile: Uc 4.21 Site 0099
Depth (m)

Horizon

Description

0-0.20

All

Reddish brown (SYR 4/3 M); loamy sand; single grain
structure; sandy fabric; pH 7.0; clear boundary to

0.20-0.60

A12

yellowish red (5YR 4/6 M); clayey sand; single grain
structure; sandy fabric; pH 7.0; diffuse boundary to

0.60-1.00

A2

yellowish red (5YR 5/6 M); clayey sand; single grain
structure; sandy fabric; pH 7.5; diffuse boundary to

l.oo-I.2S+

Bl

yellowish red (SYR 5/8 M); clayey sand; single grain
structure; sandy fabric; pH 8.0.

Bid Typical soil profile: Ug S.24 Site 0077
Horizon

Description

0-0.10

All

Dark greyish brown (lOYR 4/2 M); medium clay;
seasonal cracking surface; moderately pedal, < 2 mm
polyhedral smooth faced peds; pH 7.0; clear boundary

0.10-0.20

A12

dark greyish brown (lOYR 4/2 M); medium clay;

Depth (m)

to

moderately pedal, < 2 mm polyhedral smooth faced
peds; very highly calcareous; pH 7.0; gradual boundary to
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0.20-0.70

821

reddish brown (2.5YR 5/4 M); heavy clay; 2-10% fine
faint brown mottles; moderately pedal, < 2 mm
polyhedral smooth faced peds; highly calcareous; < 2%
subangular fine limestone gravel (2-6 mm); pH 8.0;
gradual boundary to

0.70-1.00+

B22

reddish brown (2.5YR 5/4 M); heavy clay; 2-10% fine
faint brown mottles; moderately pedal, < 2 mm
polyhedral smooth faced peds; highly calcareous; < 2%
subangular fine limestone gravel (2-6 mm); pH 8.5.
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Bpd Typical soil profile: Ug 5.35 Site 0076
Depth (m)
0-0.10

Horizon

All

Description

Brown (10YR 4/ 3 M); silty clay; hard-setting, seasonal

cracking surface; moderately pedal, < 2 mm polyhedral, smooth faced peds; pH 6.3; gradual boundary to

0.10-0.25

Al2

0.25-0.60

B21

brown (lOYR 4/ 3 M); medium clay; <2%fine faint red
mottles; moderately pedal, < 2 mm polyhedral,
smooth faced peds; pH 6.8; gradual boundary to
brown (10YR 5/ 3 M); medium clay; weakly pedal; pH
7.3; gradual boundary to

0.60-1.00+

B22

grey (10YR 6/1 M); heavy day; 20-50% fine faint grey
mottles; weakly pedal; pH 7.5.

4.7

Gl Typical soil profile: Ug 5.4 Site 0101
Horizon

Descri pHon

0-0.05

All

Dark greyish brown OOYR 4/2 M); Silty clay; weakly
pedal, 2-5 mm platy rough faced ped s; p H 6.5; clear
boundary to

0.05-0.45

A12

very dark greyish brown (10YR 3/2 M); silty clay;
\'\'eakly pedal, 2-5 mm polyhedral smooth faced peds;
pH 6.5; clear boundary to

0.45-0.75

B21

very dark grey OOYR 3/ 1 M); sil ty cla y; moderately
pedal, 2-5 mm angular blocky smooth faced peds; pH
8.2; clear boundary to

0.75-1.15+

B22

strong brown (7.5YR 4/ 6 M); light medium clay;
moderately pedal, 2-5 mm polyhedral smooth faced

Depth (m)

peds; pH 9.5.

G2 Typical soil profile: Db 1.53 Site 0146
Horizon

Description

0-0.16

All

Very dark greyish brown OOYR 3/2 M); clay loam;
hard-setting; massive structure; sandy fabric; very
highly calcareous; pH 8.0;

0.16-0.45

A12

dark reddish brown (5YR 3/3 M); clay loam; massive
structure; sandy fabric; very highly calcareous; p H 8.5;

0.45-0.75

B21

brown (7.5YR 4/ 4 M); light clay; 10-20% limestone
gravel (2-20 mm); very highly calcareous; pH 8.5;

0.75-1.(}O+

822

yellowish red (5YR 5/ 8 M); light clay; 20-50% limestone gravel (2-20 mm); very highly calcareous; pH 8.5.

Depth (m)
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4.8
An2 Typical soil profile Urn 2.21 Site 0133
Depth (m)
0-0.24
0.24-0.60

Horizon

Description

Al

Very dark grey (10YR 3/1 M); loam; massive structure;
very highly calcareous; pH 8.0; clear boundary to

A2cb

light brownish grey (lOYR 6/2 M), conspicuously
bleached (light grey (lOYR 7/2 D); silt loam; massive

structure; very highly calcareous; pH 8.5; clear boundary to

LAND RESOURCES SERIES NO.4

0.60-0.90

82

grey (lOYR 5/1 M); silt loam; massive structure; very
highly calcareous; pH 8.5; clear boundary to

0.90-1.25

831

white (5YR 8/1 M); silt loam; massive structure; very
highly calcareous; pH 9.5; clear boundary to

1.25-1.40+

832

white (5YR 8/1 M); clay loam; massive structure; very
highly calcareous; pH 9.5.
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Appendix 5.

Legend to land resources map
(One map sheet accompanies this report)

Quindalup Dune System
Coastal dune forma tions of unconsolidated Holocene shoreline deposits
and dunes (Safety Bay sand) occurring to the west of the Tamala
Limestone association. Soils are rapidly drained calcareous sands.
Qf

Foredune - narrow frontal dunes with slopes ranging from 45-65%,
with a relief of 5-10 m. Soils are pale calcareous sands.

Qm Active parabolic dunes and blowouts -large scale unvegetated or
sparsely vegetated transgressive dune ridges. Soils are pale calcareous sands.
Qs

Deflation basin and swale erosional plains.

flat to gently undulating prior

1 Frontal areas - plain adjoining the foredune or the beach. Soils
are pale brown, fine to coarse calcareous sands overlying shell grit
at depth.
2 Swale areas - gently undulating plains surrounded by parabolic
dunes. Soil types are dark brown loamy sands or dark grey sand.
Qp Parabolic dunes - Holocene, nested and overlapping dune ridges
aligned generally parallel to the coast.
1 low dunes with slopes 10-55 % and relief 5-15 m.
2 Steep, high dunes with slopes 45-65% and relief 20-40 m.
Tamala Limestone
Relict dune swale topography resulting in limestone outcropping in the
higher areas. Overlain by rapidly drained sands derived from limestone
of varying depth.
Ts Rock outcrop and shallow sand - gently undulating to undulating
cemented relict dune crests of Tamala Limestone, with shallow red
and brown siliceous sands and common limestone outcrop.

Tst Steep rocky slopes - steep (20-40%) dune slopes on the western side
of the Tamala Limestone association with very common limestone
outcrop and shallow, siliceous brown sands.

Tb

Grey-brown sands - mid to lower slopes of limestone ridges and
some isolated rises (slopes 2-10%) with uniform, grey-brown
calcareous sands.

Tr

Ty

Deep red sands - lower lying and swale areas of the Tamala
Limestone association (slopes 1-3%) with uniform, red siliceous
sands to loamy sands.
Deep yellow sands - gently undulating to undulating plain (slopes
1-8%) with uniform, yellow brown siliceous sands.

Yellow sand plain
Ysp Level to gently undulating sandplain. Soil types are rapidly drained,
single grain, yellow-brown siliceous sands to loamy sands.
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Granulite country
Gently rolling, but sometimes undulating to hilly terrain on granulite
rock. The lower slopes of the rolling hills form a convergent drainage
pattern. Sandstone remnants of the Moresby Range are steeper areas
within the unit.
GrR Gently rolling terrain - soils follow a recurring catenary sequence
with shallow stony soils on the hillcrests, deeper red duplex soils on
the lower slope and some colluvial soils in the lower areas of the
drainage depressions.
GrD Dissected country - moderately inclined to steep rocky slopes,
often strongly dissected. Shallow sandy soils and common to very
common rock outcrop.
GrS Sandstone rises - steep to very steep sandstone mesas and peaks
within the granulite country generally less than 40 m relief. Shallow
soils with very common rock outcrop and frequently with a laterite
capping.

Moresby Range
Dissected remnant of the Victoria Plateau, characterized by flat topped
mesas with steep sides and eroded footslopes.
Mt

Flat tops - flat to very gently inclined summits of the Moresby
Range and isolated mesas.
1 Uniform, yellow-brown siliceous coarse sands to loamy sands.
2 Gravelly sands and minor outcrops of laterite and sandstone.

Mss Sideslopes - steep to precipitous sideslopes of the Moresby Range
and isolated mesas with eroded duplex soils.
Mf

Footslopes - gently inclined foots]opes of the Moresby Range.
1 Yellow duplex soils with a grey or brown sand to loamy sand
surface texture.

2 Well drained, red duplex soils with a sand to sandy loam surface
texture grading into uniform sands.

Bootenal alluvial plain

u,vel to very gently undulating prior alluvial depositional plain on the
eastern side of the Tamala Limestone association.

Bwd Well drained plain - level to very gently undulating plain with
well drained red duplex soils grading into deep, red uniform
sands.
Bsr Sandy rises - small isolated sandy rises with a limestone base
rising to about 10 m above the level of the alluvial plain. Uniform
red sands overlying limestone at varying depth.
Bid

Bpd

Imperfectly drained plain - level to very gently undulating plain
with imperfectly drained yellow soils with a gradational or
uniform heavy textured profile.
Poorly drained plain - low lying areas on the plain with poorly
drained uniform clayey soils. These soils can be subject to
salinization.
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Greenough alluvial plain
Level to very gently undulating alluvial plain between the Quindalup
dunes and the Tamala Limestone.
Gl

Plain - level plain with hard-setting, cracking uniform clayey soils
with an alkaline soil reaction trend.

G2

Slight rises - low, gently inclined rises (1-3%) with well drained,
calcareous brown duplex soils.

Recent alluvium
Recent alluvium deposits on the terraces of the major rivers and along
minor tributaries. Soil types are variable.
AI

Recent alluvium subject to flooding - lower terraces of the major
rivers, subject to regular flooding.

An Recent alluvium not subject to regular flooding - higher terraces of
the major rivers and along minor tributaries. Not subject to regular
flooding.
1 Well drained, massive loamy sands.
2 Imperfectly to poorly drained silt loams to Silty clays.

Other Map Units
R Rock outcrop
Dr

Drainage lines

X Extraction sites
Sw Swamps
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